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ABSTRACT

Information and communication technology (ICT) has influenced
many fields and revolutionized the way they function. One of the
major fields is education. In institutions of higher education,
lecturers rely on ICT tools such as the Internet, email, word
processing and presentation software for assistance in teaching and
learning. Automated assignment management is another important
technique that is used in managing student assessments. However,
existing systems have limited features to support assignment
supervision. The aim of this paper is to present a prototype called
Lightweight Assignment Management Prototype (LAMP) and its
evaluation. This prototype is designed to assist in the assignment
monitoring process, which is not supported by existing systems. The
paper starts with a description of the assignment supervision process
at the higher education level. Then the tools available in supporting
assignment management are reviewed. This is followed by a proposed
scenario for assignment management and monitoring. The
methodology used to test the prototype is then presented. A few user
interfaces of the prototype’s main modules, from both the lecturers’
and the students’ perspectives, are described. Finally, the results of
the evaluation are discussed.

Introduction

For undergraduate programs, assignments are often used by lecturers
as an assessment method to evaluate the understanding of students on
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the subject matters. For example, an assignment for Information Systems
(IS) program students often requires them to analyze and synthesize
problems given. A lecturer prepares a list of assignment titles related to
the subject area. He or she outlines the main requirements for the
assignment. Students usually work in groups. They choose an assignment
title and have a few weeks to work out the solution before submitting
their final reports. Since assignment supervision is not usually scheduled
in the timetable, students who have doubts about the assignment
requirements would meet the lecturer during his consultation hours, or
send enquiries via email. These students would not be able to proceed if
the lecturer was not available for consultation. The lecturer's feedback
on the assignment is important for students to ascertain that they have
carried out the assignment tasks correctly. This assignment monitoring
is an important task and cannot be overlooked by lecturers throughout
the assignment period. Assignment monitoring involves checking and
providing feedback on students’ assignment progress, such as whether
the correct methodology had been used, or the required assignment scope
had been covered. Through monitoring the progress of students’
assignment, a lecturer can better understand the students’ learning
problems. Both the lecturers and the students will benefit from assignment
monitoring if it is planned and implemented properly. Some problems
have been reported in literature related to assignment management and
monitoring. Among the main problems are the large amount of time spent
in manually managing student assignments and ineffective student
assignment monitoring (Mee Chin Wee and Zaitun A.B., 2005). This
paper aims to present a prototype that could solve the problems identified
above and the prototype’s evaluation results.

Literature Review

Assignment management involves collection, date stamping, redistribution
to tutors for marking, collation of results, and return of assignments to
students (Byrnes et al, 1995). A few assignment automated systems
have already been developed. For example, the Arcade system was
designed to automate the administrative aspects of the assignment
(Latham, 1998). The system's functionality includes checking for deadlines
and keeping information about dates of submission. The assignment reports
require human intervention to evaluate on the content.

Ceilidh (or CourseMaster) and the BOSS system were developed
to automate assignment submission for programming exercises. These
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tools automate the assignment submission, compilation and testing of
student's programs. Ceilidh assesses various programming exercises
written in C, Shell and Java, among others (Foxley et al., 2001). The
BOSS system assesses programming exercises written in Pascal, Shell,
and C++ (Joy, 1998). The main principle of these tools is to facilitate the
comparison of the output of students' programs with the expected output
given by the lecturer.

Commercial learning management systems such as Blackboard and
WebCT also support assignment management. For instance, Blackboard
has a ‘digital drop box’ feature to handle assignment submission.

An analysis of existing ICT tools used in handling assignments found
that the currently available tools are far from adequate to support
assignment monitoring. It is likely that incorporating assignment monitoring
into existing software will become more prominent in the future, as
institutions of higher education become increasingly aware of the need
to have assignment monitoring features to build quality education into
their software products.

Proposed Scenario for Assignment Monitoring

The following scenario is proposed to help a lecturer with assignment
monitoring. Asusual, a lecturer prepares a list of assignments. The lecturer
then lists the crucial information and tasks of the assignment that need to
be monitored. This means that an assignment is broken down into three
smaller pieces of assignment units, namely information, branching, and
task units. The Information unit serves as instructions for reference.
The task unit contains the task descriptions and deadlines for submission.
The branching unit allows lecturers to create an assignment diagram
with branches. Optional tasks, or tasks that will be carried out in parallel,
require the support of the branching unit. A merge unit will automatically
be inserted after the branching unit. The icons used to identify the type
of assignment units is shown in Table 1.

The lecturer plans the flow of the way an assignment should be
carried out. This will then be presented to students using a diagram
containing a sequence of assignment units that the lecturer expects the
students to follow when carrying out the assignment. A ‘Frequently Asked
Questions’ (FAQ) section is available for individual assignment units so
that the lecturer will not have to repeat the same answers. FAQs would
be frequently updated by the lecturer. The students would be able to
read and submit the assignment through the system as well.
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Table 1: Types of Assignment Units

Assignment unit Icon used in the LAMP

Information m
Tasks @
. 4
Branching 4%
Merge ‘i‘

Prototype Implementation

LAMP is implemented to support the above scenario. Byrnes et al (1995)
describes the flexibility required of such a system. A flexible assignment
submission system should address each of the following aspects without
time or geographical constraints.

e [0 [0 Flexibility in time of assignment submission

e [0 O Flexibility in location for submission and return
e [0 O Flexibility in format of assignments

e 0O O Flexibility in management of assignments

e 0O O Flexibility in distribution to tutors

The nature of a web based system, such as LAMP, allows it to
provide flexibility in all the above aspects. As such, LAMP users would
enjoy all the aspects of flexibility stated earlier.

A series of LAMP user interfaces will be presented. The main
module interfaces from the lecturers’ or instructors’ perspectives to be
presented are: assignment maintenance, monitoring, student group
allocation and instructor allocation. For students’ perspectives, the
interface for participation in an assignment is presented. The following
table explains each of the interfaces presented.

114



An Evaluation of an Assignment Management and Monitoring Tool

Table 2: Lamp Interface Description

Figure Description
No.
1 LAMP login interface.
2 Once an instructor logs in successfully, the Assignment Maintenance menu

10

11

12

is the default page. For example, Alice is an instructor for the course
WEX123 Information System. She can create a new assignment, delete
assignments and change the assignment’s status in this page.

Alice has decided to create a new assignment. The first assignment unit is
the information unit. She selects information unit from the “First
Assignment Unit Type” drop down list and clicks on the ‘New’ button in
the assignment maintenance page in Figure 2. This figure shows that the
information unit detail which has filled up by Alice. She can clicks on the
‘Create’ button to create the first assignment unit.

This figure shows the first assignment unit.

This figure shows that Alice wants to insert a new task unit below the
Information unit. The operation drop down list of an assignment unit
supports “insert above”, “insert below”, “edit” and “delete” activities. The
assignment unit type drop down list has options such as “information”,
“task” and “branching”. Alice selects “insert below” and “task™ from the

drop down lists.
This figure shows a task unit’s details to be filled in by Alice.
This shows two assignment units of an assignment.

In edit mode, Alice can edit the task unit as well as maintain the frequently
asked questions about the assignment unit.

This shows an example of the use of the branching unit in an assignment
sequence. Optional tasks, or tasks that would be carried out in parallel,
require the support of the branching unit.

Assignment Monitoring interface. From this example, it can be seen that the
Assignment 2 has two tasks. Two groups have submitted before the
deadline and 1 group has not submitted yet. The column background color
indicates the submission status. The three stars in the Task 1 column
indicates that the instructor has reviewed the work of Group 1 and a good
grade is given. There is no star on Group 2 column for Task 1 because the
instructor has not reviewed the task.

After clicking on the ‘Review’ button, the instructor can read students’
answers. The grade drop down list supports four different grades namely
Excellent (indicated as four stars), Good (three stars), Average (two stars),
Poor (one star).

Student Group Allocation. A unique number is filled in by an instructor for
the students. Students with different numbers are in different groups.

(continued)
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(continued Table 2)

Figure Description
No.

13 Instructor allocation. This page is used by the instructor to assign other
instructors to monitor different groups.

14 Once a student logs in successfully, the Summary menu will be the default
page. For example, Chang Zi Yen is a student registered for the course
WEX123 Information System. She can choose to participate in an
assignment by clicking on the ‘Open’ button. She can view other groups
assignment progress by selecting a group number from the drop down list
and click on ‘View’ button.

15  The student’s view of an assignment diagram for Assignment 2, course
WEX123.

16  The student can submit her findings using this page.

17 Once a student has submitted her work, it will be reflected on the
assignment diagram.
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Figure 1: The LAMP Login Interface
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Figure 2: The Instructor’s Menu
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Figure 3: The Information Unit Detail provided by the Instructor
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Figure 4: The First Assignment Unit Being Created

Microsoft Internet Explorer

File Edt Wiew Favortes Tools Help

Assignment  Maintenance | Assignment 2
Course: WEX1Z3 v

Assignment Title |A55|gnmem 2

Introduction

Insert helow v ki
Task ~ fGo
Ass. Unit Type

Infarmatian
Task

&) Done

| & Local intranet
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Microsoft Internet Explorer
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120



An Evaluation of an Assignment Management and Monitoring Tool

osoft Internet Explorer
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Figure 10: The Assignment Monitoring Interface
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osoft Internet Explorer,
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Prototype Evaluation

Method of Evaluation

The purpose of the evaluation is to determine:

* The ease of use of the prototype. Can the respondents use the
prototype with minimal difficulty?

* The efficiency of the prototype. Can the respondents use the modules
efficiently?

e The functionality of the prototype. Are the modules suitable for the
respondents to carry out tasks?

* The potential effectiveness of the prototype to solve the assignment
management and monitoring problem. How well does the prototype
solve the problems identified?

*  The usefulness, practicality, and the willingness to use the prototype
for lecturers as well as for students.

Twenty-five lecturers from three different institutions of higher
learning and twenty-five final year students from a higher learning
institution volunteered to participate in the evaluation. All the respondents
had experience in the field of IS. The lecturers had taught IS courses
before, and the students were taking an IS course. It was arranged that
one or two lecturers evaluate the prototype at one time. For the students’
evaluations, two students were grouped to evaluate the prototype at the
same time.

The evaluation was carried out either in the respective lecturers’
rooms or in the author's office. For evaluations which took place in
lecturers’ rooms, the author brought along a notebook computer with the
preinstalled software. The evaluation procedure consisted of ten minutes’
briefing on the purpose of the prototype, twenty minutes’ demonstration
on the functionality of the prototype modules, and twenty minutes for the
respondents to have a hands-on experience on the prototype. A written
questionnaire was completed at the end of the session. The answered
questionnaires were checked for completeness (i.e. that all questions
had been answered) before conducting the analysis.

Design of the Questionnaire

Two different questionnaires were designed for the evaluation. One was
designed for the lecturers’ responses and the other for students’
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responses. The two questionnaires were designed in four parts.

e Part A concerned the ease of use of the prototype. Ten questions
were asked with a five point scale of ‘Strongly disagree’, ‘Disagree’,
‘Neutral’, ‘Agree’, and ‘Strongly agree’. An open ended question
was asked to elicit comments or suggestions on the ease of use. The
same questions were asked in both sets of the questionnaire.

e Part B concerned the efficiency of the prototype modules. In the
questionnaire designed for lecturers, this part was divided into eight
sections to cover the eight modules used by the lecturers. For the
student questionnaire, it was divided into four sections to cover the
four modules used by the students. In both questionnaires, each
section had three close ended questions.

e Part C was divided into three sections. Section C1 concerned the
functionality of the modules. Section C2 concerned the potential
effectiveness of the prototype to solve the problems of managing
and monitoring assignments. Section C3 concerned the usefulness
and practicality of the prototype, as well as the use of the prototype
for lecturers in work or for students in their studies. The same
questions were asked in both the lecturers’ and students’
questionnaire.

e Part D contained three open ended questions that were appropriate
for eliciting comments and recommendations from the participants.
The same questions were asked in both sets of questionnaires.

Pilot Test

A pilot test was conducted to ensure the suitability of the questionnaire
design. Both the sets of questionnaires were shown to a Head of
Department of Information Systems and to a senior lecturer who taught
IS subjects in different higher institutions for their comments. Based on
their feedback, revisions and amendments were made to ensure that the
questions were relevant and easy to understand and answer.

Results of the Evaluation

Evaluation of the prototype is necessary to assess if it meets the
requirements. In calculating the mean and standard deviation for questions
in Table 3, the following scores were used: ‘Strongly disagree’ = 1,
‘Disagree’ = 2, ‘Neutral’ = 3, ‘Agree’ = 4 and ‘Strongly agree’ = 5.
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Table 3: Analysis of Responses for Ease of Use

Lecturers’ perspective Students’ perspective

N Mean  Standard N Mean  Standard
Deviation Deviation

The menu arrangement
is logical. 25 4.44 0.51 25 4.04 0.45

It is easy to see the
options available on the
screen. 25 4.48 0.51 25 4.16 0.62

I can understand the
messages displayed by

this prototype. 25 4.20 0.71 25 4.40 0.58
I feel in command when

using this prototype. 25 4.16 0.62 25 3.84 0.55
The instructions and

prompts are helpful. 25 4.16 0.69 25 4.20 0.65

I do not find any
incorrect/inappropriate

screen message. 25 4.36 0.76 25 3.96 0.68
The prototype always

did what I expected it to. 25 4.24 0.66 25 3.92 0.49
The screen color setting

is pleasant. 25 4.12 0.77 25 3.6 0.5

The icons used improve
the identification of the

activity. 25 4.52 0.51 25 3.96 0.68
I am satisfied with the
prototype. 25 4.32 0.56 25 4.16 0.37

Table 3 shows the analysis of responses to the questions in Part A
(statements which evaluate the ease of use of the prototype). It shows
that the responses were good for all questions asked, as the mean score
for all the statements is above 4. This indicates that the lecturers and
students had minimal difficulty in using the prototype, and that the user
interface is clearly usable.

Lecturers made positive comments on their experiences of using
the prototype in terms of the prototype’s ease of use. The following are
examples of their opinions:

It is simple and user friendly
All information can be easily found on the same page
With virtual learning experience, I have no problems using it
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In calculating the mean and standard deviation for questions in Tables
4 — 8, the following scores were used: ‘No, not at all’ = 1, ‘No, not
really’ = 2, ‘Yes, to some extent’ = 3, ‘Yes, most of the time’ = 4 and
“Yes, definitely’ = 5.

Tables 4 — 7 show the analysis of responses to the questions in Part
B (statements which evaluate the efficiency of assignment maintenance,
assignment monitoring, student group allocation, and instructor
allocation). Most of the statements for these tables have a mean score
above 4. This shows that, on the whole, the lecturers had used the four
main modules efficiently.

Table 4: Analysis of Responses for Assignment Maintenance
(Lecturer’s Perspective)

Sample Mean Standard

Size Deviation
Do you find this module easy to use? 25 4.4 0.50
Do you find that all essential information is included? 25 3.84 0.75
Has the module fulfilled your requirements in the
assignment maintenance? 25 4.12 0.53

Table 5: Analysis of Responses for Assignment Monitoring
(Lecturer’s Perspective)

Sample Mean Standard
Size Deviation

Do you find this module easy to use? 25 4.44 0.58
Do you find that all essential information is included? 25 4.16 0.55

Has the module fulfilled your requirements in the
assignment monitoring? 25 4.24 0.66

Table 6: Analysis of Responses for Student Group Allocation
(Lecturer’s Perspective)

Sample Mean Standard
Size Deviation

Do you find this module easy to use? 25 4.32 0.56
Do you find that all essential information is included? 25 4.12 0.60

Has the module fulfilled your requirements in the
student group allocation? 25 4.00 0.65
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Table 7: Analysis of Responses for Instructor Allocation
(Lecturer’s Perspective)

Sample Mean Standard

Size Deviation
Do you find this module easy to use? 25 4.48 0.51
Do you find that all essential information is included? 25 4.20 0.58
Has the module fulfilled your requirements in the
instructor allocation? 25 4.28 0.61

Table 8: Analysis of Responses for Participation in an Assignment
(Students’ Perspective)

Sample Mean Standard

Size Deviation
Do you find this module easy to use? 25 4.32 0.56
Do you find that the essential information is included? 25 3.76 0.66
Has the module fulfilled your requirements to
participate in an assignment? 25 4.12 0.73

Table 8 shows the analysis of responses to the questions in Part B
(statements which evaluate the efficiency of participation in an
assignment). Most of the statements have a mean score of above 4. As
a whole, the students had generally used the module efficiently when
carrying out the tasks.

Tables 9 and 10 show the analysis of responses to the questions in
section 1 of Part C (statements which evaluate the functionality of the
prototype modules). In order to determine the level of functionality of
the modules, mean scores are evaluated against the mid-point of 3. If
the mean score is above 3, then it is considered that the module has the

Table 9: Analysis of Responses for the Functionality the Modules
(Lecturers’ Perspective)

Sample Mean Standard

Size Deviation
Assignments maintenance 25 4.28 0.54
Assignments monitoring 25 4.24 0.60
Students group allocation 25 4.00 0.65
Instructors allocation 25 4.20 0.58
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Table 10: Analysis of Responses for the Functionality the Module
(Students’ Perspective)

Sample Mean Standard
Size Deviation

Participation in an assignment. 25 4.12 0.44

correct function, otherwise it is considered inappropriate. It can be seen
from Tables 9 and 10 that all mean scores are above 3. As such, the
modules generally had an appropriate functionality designed for the
lecturers and students to handle the assignment online.

Tables 11 and 12 show the analysis of responses to the questions in
section 2 of part C (statements which evaluate the potential effectiveness
of the prototype to solve the assignment problems identified). In order to
determine the potential effectiveness of the prototype, mean scores are
evaluated against the mid-point of 3. Questions with a mean score above
the mid-point of 3 are considered as solving the assignment management

Table 11: Analysis of Responses for the Effectiveness of the Prototype in
Solving the Assignment Management and Monitoring Problems.
(Lecturers’ Perspective)

Sample Mean Standard
Size Deviation

Clarity of assignment information and tasks is
improved. 25 4.24 0.83

Time spent on administrative tasks associated with
managing assignment distribution and marking is

reduced. 25 4.24 0.66
Assignment monitoring is easier. 25 4.44 0.58
Time spent on explaining the same questions is

reduced. 25 4.44 0.77
The amount of feedback given to students is

increased. 25 4.20 0.71
Students receive quicker feedback. 25 4.52 0.59
The quality of feedback given to students is

improved. 25 4.04 0.93
The marking time for individual assignment is

reduced. 25 3.88 1.13
Quality of assignment final report is improved. 25 3.88 1.13

130



An Evaluation of an Assignment Management and Monitoring Tool

Table 12: Analysis of Responses for the Effectiveness of the Prototype in
Solving the Assignment Management and Monitoring Problem.
(Students’ Perspective)

Sample Mean Standard

Size Deviation
Clarity of assignment information and tasks would
be improved. 25 4.04 0.68
Convenient way to submit the assignment. 25 4.56 0.65
Feedback on the assignment would be quicker. 25 4.28 0.79
The quality of feedback given to the assignment
would be improved. 25 3.92 0.81
The amount of feedback given to assignment would
be increased. 25 4.20 0.65
Through peer comments, there would be more ideas
on doing the assignment. 25 4.16 0.85

and monitoring problems, and thus meeting the requirements of assignment
management and monitoring; and questions with a mean score below
the mid-point of 3 are considered as not solving the assignments
management and monitoring problems.

It can be seen from Tables 11 and 12 that all mean scores are above
the mid-point of 3. Consequently, the prototype has generally demonstrated
good potential as to its effectiveness in solving the assignments
management and monitoring problems. This also indicates that the
prototype meets the design requirements identified.

In calculating the mean and standard deviation for the question in
Table 11, the following scores were used: ‘Not useful’ = 1, ‘Fairly useful’
=2, ‘Average’ = 3, ‘Useful’ = 4, and ‘Very useful’ = 5.

Table 13 shows the analysis of responses to the question in section 3
of Part C (a statement which evaluates the usefulness of the prototype).
Its usefulness refers to the benefits gained from using it. According to
the table, responses were good for the question asked, as the mean
scores are 3.84 and 4.44 respectively from lecturers' and students'
perspective. It is rated positively by lecturers and students as a useful
tool to support assignments.

Tables 14 shows the analysis of responses to the question in section
3 of Part C (a statement which evaluates the practicality of the prototype).
Practicality refers to the suitability of implementing or applying the tool
to gain the intended benefits. It is rated positively as a practical tool to
support assignments by lecturers and students.
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Table 13: Analysis of Responses for the Usefulness of the Prototype

Lecturers’ perspective Students’ perspective

N Mean  Standard N Mean  Standard

Deviation Deviation
How would you grade
the usefulness of
LAMP? 25 3.84 0.85 25 4.44 0.51

Table 14: Analysis of Responses for of the Practicality of the Prototype

Lecturers’ perspective Students’ perspective
N Yes No N Yes No
Do you think Lamp is
a practical system? 25 25 0 25 25 0

Tables 15 show the analysis of responses to the question of section
3 of Part C (a statement which evaluates willingness to use the prototype
at work and in studies). All participants would use the prototype in their
work or studies. This indicates that the prototype is well accepted by the
participants and it is unlikely to end up as ‘shelfware’.

Table 15: Analysis of Responses for Willingness to Use the Prototype at
Work (Lecturers’ Perspective) and in Studies (Students’ Perspective)

Lecturers’ perspective Students’ perspective
N Yes No N Yes No
Would you like to
use LAMP in your
work/studies? 25 25 0 25 25 0
Conclusion

An assignment monitoring prototype was developed to fill in the gaps
left by existing software that support assignment management. The results
of the evaluation are very encouraging. The limitations of the prototype
have been identified and will be dealt with to further improve its
functionality. It would therefore be advisable for the prototype to be
used to support student assignments in the future.
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